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Corn Tassels, Silks and Blades.
R. P. SPEER.
Large com  crops in Iowa, point to general prosperity; but poor com  
means more or less want and suffering, as it is the crop upon which people 
depend most for a living. Good farmers have grown 75 bushels of corn 
per acre frequently in Iowa in ordinary seasons; but generally, the average 
yield per acrc is not more than half of the number of bushels just named. 
The causes of the difference between good and poor crops can be traced easily, 
to differences between the methods of preparing and tilling the soil and differ­
ences between varieties of corn. On the 15th day of last May. we planted 
about 50 varieties o f corn on good, w ell drained ground, which had been as­
signed to the Iowa Agricultural Experiment Station. It was plowed late last 
fa ll and replowed and well harrowed just before planting time. Four grains 
were planted in eacli hill and the rows were three feet and ten inches apart 
each way. A ll of the varieties were well cultivated until the stalks of most 
of them were four feet high. When the earliest varieties began to tassel, I 
determined to take notes daily on the characteristics of the different varieties. 
I have given special attention to the distinctions between their tassels, silks 
and blades, and w ill now give the results of my observations. The male sex­
ual organs of corn are found on the tassels, and the female organs within the 
husks. The anthers or little pollen sacks, are distributed along the main spike 
of the tassel and its branches, and each one of them contains a very large 
number of pollen grains, as small as fine particles of flour. The tassels and 
silks of the upper ears of corn generally appear about the same time. The 
upper, central spike of the tassel, sheds its pollen usually about 24 hours 
before the pollen of its lateral spikes is ready to fall. Numerous little  
hairs or barbs are placed at short intervals along each silk of corn. In favor­
able weather the silks grow at the rate of two inches in 24 hours after their 
first appearance, when a particle o f sticky or glutinous .liquid matter exudes 
from each barb, to catch and hold pollen grains, when they shall drop from the 
tassels above. But one pollen grain is required to cause fertilization, but many 
barbs are provided on each silk, so that if some of them should m iss the fal­
ling pollen grains, others would be likely to catch them. The tassels shed
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4most of their pollen during warm, clear mornings, and generally most of the 
pollen grains which adhere to the barbs, discharge their contents, (protoplasm) 
into the silks, in from one to three hours. On a very short section of siik 
under tlie microscope, I have counted as many as twenty-five pollen grains ad­
hering to its barbs, and thirteen of them had discharged their contents into 
the silk. When the protoplasm of several pollen grains enters a silk at the 
same time, the lower one generally causes fertilization, as the fact is w ell estab­
lished that the stigma or point of entrance begins to wither and die as soon 
as the contents of a pollen grain have passed through it. I f  from any cause, 
no pollen grains should adhere to a silk when it is in proper condition to be 
fertilized, it will protrude farther and farther through the husks until fertili­
zation shall have taken place. Generally the silks of corn do not extend more 
than from two to four inches beyond the upper ends of the husks, but by covering 
them with thin paper sacks, I have prevented the fertilization of many ears 
and caused them to protrude from twelve to sixteen inches beyond the husks 
in search of pollen. After being covered for fourteen days most of these 
remarkably long silks, were still in a receptive condition. '  During wet or very 
cloudy weather, no liquid matter exudes from the barbs of silks to catch pollen 
grains and the anthers or pollen sacks on the tassels do not open. In fact, at 
such times, all parts of the com  plant appear to be idle and waiting for sun­
shine. from  close observation and many experiments, 1 have been convinced 
that when corn does not fill out well at the upper ends of the ears, such de­
fects could be traced generally to a scarcity of assimilated plant food and not 
to defective pollenization.
The first silks which protrude through the husks during earing time, are 
from the lower ends of the ears, and the silks above them push out gradually 
until all are exposed. Generally, those at the tops of ears are from two to 
five days later in appearing through the husks than the lowest silks. In a few  
instances I have known the upper silks to be not more than twenty-four hours 
later than the lowest silks, and in others I have observed that they were ten  
days later. A s the lower grains on an .ear of com  are generally several days 
older than those near its upper end, they become sufficiently strong to rob the 
latter and cause them to perish from starvation. On July 30th, I  covered 
many ears which were just beginning to show silks w ith paper sacks. Five 
days later, I uncovered them and cut off the silks from their lower halves 
close to the husks and left them uncovered but marked. On August 16th, I 
husked them and found that all of the grains on every ear had been fertilized 
and that their upper ends were filled with larger and more vigorous grains than 
those on their lower halves. Oh other ears in adjoining hills, which did not 
have their silks mutilated, the grains were withered and dead for more than 
an ineh from the upper ends! of the cobs. Frequently two, and sometimes
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5three young ears start on stalks of many kinds of dent com. In such in­
stances, the upper ears are always older and larger than the lower ears, and 
generally the latter make only nubbins. To determine whether such lower 
ears would develop properly or not if  I  should prevent their being robbed by 
•the upper ears, I cut oft the primary ears from a dozen stalks when their 
silks were in a receptive condition. A couple o f weeks later I husked the 
lower ears on the stalks fiom  which I had removed the upper ears, and found 
that some of them were well filled with vigortms grains of com ; that others 
were filled only at the butts of the cobs, and that others had never been fer­
tilized at all. When I examined the latter under a microscope, I found that 
there was no lack of ovaries, but that many of them contained no ovules, (ru­
dimentary seeds) and that in others only imperfectly developed ovules were 
present.
B la d e s  o n  P o i n t s  o f  H u s k s  V e ry  I se l u l .
I have noticed for many years that there were blades on the points of the 
husks of different kinds of sweet corn and the Sanford (Hint), but I never 
thought of enquiring why they were there until earing time of the present 
year, when a few measurements w ith a pocket rule answered the question. I 
found that the little Cory sweet corn, which had only seven feet of blades on 
& stalk, hart 28 linear feet of blades on its three well developed ears. By 
making other measurements, I found that Perry’s Hybrid, the Sanford and 
other varieties which have the habit of producing two or more perfect ears on 
.a stalk, have invariably many feet of blades on the points of their husks. 
They are remarkably fruitful, because the extra blades on their husks enable 
them to assim ilate very large quantities of plant food. Such extra blades on 
the husks are w isely provided at earing time, when large quantities of plant 
food are needed most.
The Sanford and most of the different kinds of sw eet com. are inclined to 
produce many suckers from their lower joints. By removing the suckers from 
stalks of Sanford corn as often as they appeared, 1 found that they produced 
much larger and better ears, than stalks which were allowed to retain their 
•suckers. I have also found, that when suckers are allowed to live until they 
produce tassels and silks, that they become practically detached from the main 
stalks : but they are injurious at all times, as they act like parasites upon the 
mother plants during the earlier stages of their growth, and afterwards they 
appropriate plant food from the soil, which the main stalks should receive. On 
August loth , I found the Early Adams and the Cory sweet com  ripe, while the 
tassels and silks of Breck's Ensilage, W hite Pearl, Virginia Field and other 
kinds of Southern com . were only fairly out. I also found so many other 
marked differences between the characteristics of the fifty varieties of corn on
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6our grounds, that I decided to see whether the microscope could reveal some 
of the causes of such differences or not. I applied to Mr. F. W. Mally of Des 
Moines, (who is a good mieroscopist) for assistance, and he kindly consented to  
help me. He has made careful microscopic examinations of the blades of 
Livingston’s Learning corn, R iley’s yellow  dent, Golden Beauty, Sanford, 
Stowells Evergreen, Breck’s Ensilage, Virginia Field ancl Early Adams corn.
I selected blades of the first tfiree kinds to be examined ; because I con­
sidered them, (especially the Learning) the most promising varieties of dent corn 
for Central and Northern Iowa. I selected blades of the Sanford and S to w ell’s  
Evergreen, because I considered them better in Iowa for fodder and ensilage  
than other kinds. I  selected blades of Breck’s Ensilage and Virginia Field, 
which are popular Southern varieties, for the purpose of comparing them with 
the five kinds named first, which appear to be w ell adapted to our climate and 
soils.
I also requested Mr. Mally to measure the pollen grains of central and 
lateral spikes of com  tassels, for the purpose of determining whether the  
former were larger than the latter or not. Below w ill be found the iesu lts o f  
his measurements and explanatory notes.
C o rn  B la d e s  a n d  C o rn  P o l le n  U n d e r  th e  M ic ro sc o p e .
All the corn blades which I have examined under the microscope for 
Capt. Speer, were in a healthy condition and taken from the same regions of 
the different stalks, viz : the bases of upper or primary ears. The sections 
were made through a point of each blade, five inches from its base and % of 
an inch from the mid-rib towards its lateral margin. A ll of the sections were 
carefully made and accurately measured by the aid of the compound microscope. 
It may be well however, (in order to avoid confusion) to explain briefly the struc­
ture of the corn leaf. It consists outwardly of a thin,epidermal covering on both 
sides. The epidermis contains no chlorophyll and hence cannot assimilate plant 
food, its only office being to protect the assimilating structure beneath it. 
Chlorophyll is the green coloring matter of the blade and is the part of the blade 
which assimilates the plant food. This chlorophyll is found in the parenchyma, 
which constitutes all o f the structure between the two epidermal coverings and 
makes up the main thickness of the leaf. In this parenchyma are interspersed 
many bundles, which are firmer and more compact and are called Fibro-vascular 
bundles. In these bundles, we always find chlorophyll and in greater quantities 
than in the surrounding parenchyma. A ll physiologists agree, that other 
things being equal, the power and quality of the leaf for good assimilation, de­
pends upon the amount of available chlorophyll which it contains. It is on 
this basis, that the qualities of the blades examined, are computed. It was
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found, as was expected, that the varieties differed greatly in the amount of 
ehlorophyll borne, in proportion to the parenchyma and epidermal structures. 
In the table below are appended the results of the measurements and compu­
tations :
V a r ie t ie s  o f Corn . Thickness of leaf in inches
Thickness of 
non-chloro­
phyll bearing 
parenchyma.
Thickness of 
chlorophyll 
bearing par­
enchyma.
No. of tim es 
more of chlo­
rophyll bear’g 
tissues than 
non-chloro­
phyll bearing 
tissues.
Livingston’s Learning 
Riley’s Golden Dent.
1332 352 980 2.78
1.30 
1.77 
2.65
3.30 
2.00 
1.40 
2.01
100.000
1540
100.000
668
100.000
872
100.000
1312
100.000
470
100.000
842
100.000
1111
100.000
274
100.000
700
Stow ell’s Evergreen.
100.000
968
100.000
225
100.000
743
100.000
900
100.000
300
100.000
600
Breck’s E n s ila g e .. ..  
Extra Early A dam s. .
100.000
936
100.000
390
100.000
546
100.000
800
100.000
265
100.000
535
100.000 100.000 . 100.000
The last column of the table shows the relative amounts of chloiophyll 
bearing tissues, and not the relative amount o f chlorophyll borne by each 
blade. Thus, in Stow ell’s Evergreen the chlorophyll bearing tissue is 3.30 
tim es the non-clilorophyll bearing, while in Learning it is 2.78 times, and 
would, on this basis, place the former first; but the chlorophyll is so thinly 
and loosely dispersed in Stow ell’s Evergreen and so compact in Learning, that 
the latter far exceeds the former in the relative amount of chlorophyll borne.
To illu stra te: if  four bushels of oats are sown on two acres, and three 
bushels on one acre, the relative amount of land is greater in the former, but 
the most oats are sown (in proportion) on the latter. Just so in the relative 
amounts of chlorophyll bom e, and since this is our basis, accounts for the 
raDking of the varieties as we have.
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8P o l le n  f r o m  C e n tr a l  a n d  L a t e r a l  S p ik e s  o f  C o rn  T a s se ls .
Upon examination it was found that the com  tassel may be divided into 
two general divisions—the central and latteral spikes. Both central and lat- 
teral spikes are composed of a large number of spikelets, and each spikelet 
of tw o flowers, each flower producing as a rule three perfect stamens. When 
these protrude for the purpose of discharging their pollen, then the tassel is 
said to be flowering. By the use of the compound microscope, the fact was 
developed, that the pollen which is produced by the central spikes is much 
larger (on an average) than that produced by the latteral spikes. LiviDgston’s 
L earning corn was taken as a standard, and 25 central spikes from as many 
tassels and 100 pollen grains were measured from each spike. It was found 
that the size o f the pollen grains varied quite uniformly from to
of an inch in diameter, thus making an average of of an inch. Having
very carefully worked out the measurements in the case of the central spikes 
and finding them quite constant in all cases, it was thought that it would be 
safe to examine a less number of the lateral spikes. For this purpose ten 
w ell developed lateral spikes were taken and 50 grains from each were meas­
ured. Again, it was found that the size of the pollen grains varied quite un i­
formly ; this time, however, only from to of an inch. This 
m akes a difference of -j-fipinr of an Inch in average diameters and in favor of 
the central spikes. This may at first thought seem small, but when we con­
sider that the pollen of corn is from three to four times larger than the pollen 
of most plants, and that even the difference in the size of their average diam­
eters is about the size of the pollen of many species of p lan ts; then perhaps 
can we appreciate more fully  this great difference and its possible importance, 
in its relation to the improvement of the corn plant.
F. W. MALLY.
W hile Mr. Mally was making the microscopic examinations of blades of 
c o m  and pollen grains reported above. I took notes and made measurements 
in the field, of 21 well known varieties of dent co rn ; 5 kinds of sweet corn 
and 3 varieties of flint com. from which 1 have constructed the table fol­
lowing on page 0.
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9NAMES OF VARIETIES.
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W hite Pearl.................................................................... 11K fiV to 3% 45 12 128
Virginia F ie ld ................................................................. UJ* 5 k 18 5 46 14 140
Blunt’s E nsilage............................................................ 11 OK 17 4 41 12 130
Briar Crest B eautv........................................................ U  X 6 16 4 42 16 135
Breck’s E nsilage........................................................... 11X 5% 17 4 43 14 135
Livingston’s Red Cob.................................................. 11 GH 16 4H 41 16 130
Premium W hite............................ . .............................. U K 5 X 15 4 X 37 20 125
Chestnut B eauty............................................................ 10% m 16 4K 39 12 135
Golden Beauty............................................................... 10 SH 14 4X 40 16 125
Learning Corn from Johnston & Stokes............... io k * X 15 *K 38 16 128
Learning Corn from M anle......................................... 10 X m 14 4X 37 16 125
Learning Corn from Livingston............................... 9K 3% 13 5 * 29K 16 115
Learning Corn from Gregory..................................... 9 * 3% 12 4H 27 14 110
Farmers’ Favorite Yellow D en t............................... 10 4 14 4 33 14 115
Queen of the Prairies.................................................. 10 4 14 4 33 16 115
Profit C om ....................................................................... 10 4 14 4X 14 115
10 S' 4% 14 4 H 3 4 12 125
Bloodv Butcher............................................................. 10 4 14 4;;; 41 14 125
Riley’s Favorite Yellow D ent................................... 9K m 14 5 30 16 115
Shoe P eg .......................................................................... 9 SH 13 4k' 29 16 H o
H ackberrv....................................................................... 10 4 14 4M 38 16 120
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Corv Corn, sw eet.......................... 4 H 6 2 K 7 3 1 1 0 85 3 16
Perry’s Hybrid, sw eet............... 6 VA 8 3K 17 22; 8 100 2 15
Early Boston Market, sw eet . . . 6 1K 10 3 X 15 17:12 95 o 17
Shaker’s Early, sw eet............... 2H 9 I X 30 14113 100 2 12
Livingston’s Evergreen, sweet. 7 o 11 24 5:10 125 IK 12
Sanford, flint................................. 8 O 13 4H 31 58 i 8 115 2 20
Longfellow, flint.......................... 7 10 4 22 201 3 105 o 19
Page’s Rice Corn, flin t............... 7 2 * 8 8 23 2:18 100 1 5
Extra Early Adams, dent......... 5 IK 8 3K 13 . - iio 90 1 4
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10
Not one of the forty kinds of dent corn on our experiment grounds is a  
distinct variety. About one-fourth of the stalks o f Learning corn from seeds 
procured from Maule, and also from Johnson and Stokes, showed silks on the 
21st of J u ly ; w hile many otiiers from the same packages o f seeds did not 
show signs of earing until August 20th. In making measurements and in 
taking notes to aid me in constructing the above table, I  made selections from 
the largest number of stalks of each kind, which differed from each other least 
in important characteristics. It is very evident that by following the rules 
by which sk illfu l breeders o f the domestic animals are guided, it would not 
be difficult to produce varieties o f corn in a short time which would be worth 
40 per cent more to the farmers of Iowa, than the kinds which they have 
planted heretofore. The above table shows that the entire height o f stalks 
and the height from the ground to their ears, as w ell as the number of blades 
on each stalk, are reliable indications as to whether varieties are early or n o t  
The characteristics o f a variety of corn which would prove m ost profit­
able in Central Iowa, are as follows, to -w it: as our summer seasons are shor 
and very variable, it should ripen by the 10th of Septem ber; there should be 
blades of considerable length on the points of the h u sk s; all of the silks on 
each young ear should be exposed to pollen within a very limited period of 
tim e; there should be fourteen blades on each stalk, each of which should be 
thick and broad and contain a large quantity o f chlorophyll; on good, well 
tilled ground stalks of corn should not exceed ten feet in height, nor more 
than 3%  to 4 feet from  the ground to the ea rs; the ears should be of good 
length and taper but little towards their to p s; the grains should be o f good 
depth, and there should not be less than twenty rows of grains on each cob. 
By making judicious selections of ears for seed, which have been fertilized  
with the most desirable pollen, it would be easier to fix any of the above 
characteristics in com , than color or other distinguishing marks or qualities 
in breeds of the domestic animals. But, to produce a very valuable variety 
of corn, three other requirements are as necessary as sk ill in the production 
of seeds, to-wit': good soil, good cultivation and plenty of sunlight. Living­
ston’s Learning com , although far from being a distinct variety, has more 
desirable characteristics than any other kind which I have tested, and Riley’s 
yellow dent stands second.
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